Estrogen metabolism in rat liver microsomal and isolated hepatocyte preparations--II. Inhibition studies.
The abilities of various inhibitors and metabolism modifiers to alter the metabolism of estradiol and the irreversible binding of estradiol to proteins were examined in subcellular microsomal incubations and in intact hepatocyte preparations. In studies with rat liver microsomal preparations containing estradiol and an NADPH-generating system, the irreversible binding of radiolabeled steroid metabolite(s) to the microsomal proteins was 77.59 pmol/mg/min (SD 6.1; 7.6% of total steroid). 2-Bromoestradiol and 4-bromoestradiol, inhibitors of estrogen 2-hydroxylase, effectively decreased this irreversible binding of radiolabeled estradiol metabolite(s) to microsomal proteins to 17 pmol mg-1 min-1 (2.1% of total estradiol). These haloestrogens were also effective inhibitors in the intact hepatocyte cells, decreasing the amounts of organic metabolites, aqueous-soluble conjugates, and protein-bound materials. The HPLC radiochromatograms of the organic-extracted fractions from the 2 h hepatocyte incubations demonstrate that the catechol estrogen products, i.e. 2-hydroxyestrogens and 2-methoxyestrogens, were present in lower amounts in the incubations containing the bromoestrogens than in control incubations containing no inhibitor. Ascorbic acid and cysteine, general modifiers of oxidative pathways of metabolism, also affected estradiol metabolism in microsomal and hepatocyte preparations. Both these agents were able to decrease the irreversible binding of estradiol to proteins in the microsomal assays. Ascorbic acid decreased the general metabolism of estradiol in the hepatocyte incubations but did not decrease irreversible binding to proteins. The addition of cysteine to the hepatocyte incubation resulted in an increased metabolism of estradiol and the production of more aqueous-soluble radiolabeled metabolites than the control incubations; however, cysteine did not decrease the amounts of estradiol metabolite(s) irreversibly bound to proteins. Investigations of steroid metabolism in the isolated hepatocytes thus provide an effective in vitro technique for examining the overall oxidative, reductive, and conjugative pathways that are functional in the liver and enables one to investigate the abilities of inhibitors, regulators, and modifiers to affect the metabolic processes. Also, these hepatocyte studies demonstrate that the inhibitors of estrogen 2-hydroxylase, 2-bromoestradiol and 4-bromoestradiol, can enter and act in the intact cells. Consequently, these agents may be useful pharmacological probes for examining the functions of catechol estrogens in other tissues.